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HYDROMETALLURGY OF COPPER
likely to be in the electrolyte from leaching copper ores, in dilute solutions is as follows:
MOLECULAR HEATS OF FORMATION OF CHLORIDES AND SULPHATES IN DILUTE AQUEOUS
.SOLUTIONS
Nad,
CaCl2,
MgCL,
MnCf2,
AlClJ
ZnCla,
FeCla,
FcCl3,
PbCla,
CuCl,"
CuCJ2,
SbCls,
BiCIa,
AgCl,
AuCl3,
HC1,
Chlorides
96,600 calories            Na.,SO4,
187,400 calories            MgSO4,
187,100 calories            CaSO4?
128,000 calories            AL>S3O12,
238,100 calories            MnSO4,
113,000 calories            ZnSO4,
100,100 calories            FeSO4,
127,850 calories            Fc2S3O12,
77,900 calories            NiSO4,
35,400 calories            PbSO4,
62,500 calories            CuSO4,
71,500 calories            H2SO4,
91,400 calories            AgaS02, 90,800 calories 29,000 calories
27,200 calories            SO3,
39,400 calories            SOJ,
93,900 calories            II86,
Sulphates
328,500 321,100 321,800 879,700 263,200 248,000 234,900 650,500 228,700 216,000 197,500 210,200 162,600
141,000 77,600 69,000
The decomposition values are independent of the solution, in the case of bases and acids which on electrolytic decomposition evolve oxygen and hydrogen at the electrode, and this is true for all acids excepting those whose decomposition values are below the maximum. For these the value rises with increasing dilution, and finally reaches the maximum. This is very marked in the case of hydrochloric acid:
2n I1CI,
n 1ICI,
l/2n HOI,
1/ttn HOI,
1/lfm 11(31,
l/32n HOI,
Decomposition point 1.26 volts 1.31 volts 1.34 volts 1.43 volts 1.62 volts 1.69 volts
With l/32n IIC1 a point is reached where chlorine is no longer given off, but a large proportion of oxygen.
In leaching ores with sulphate solutions, the chlorides are not likely to present, but if a chloride solution is used, the sulphates are quite sure to be present, especially if the ore is roasted. The chlorides will be decomposed before the sulphates.
If, for instance, the electrolyte contains CuCl2, ZnCl2, and Na2S04, either the Cu, Zn, or Na may be active in transporting the current through the solution, but the heat of combination of cupric chloride is 62,500 calories; that of zinc chloride 113,000 calories, and that of sodiumn it becomes neutral, or only slightly acid, the undesirable metals are deposited with the copper and are likely to remain on the cathode. Such a condition, however, is not likely to occur since a neutral, or only slightly acid solution, is not an energetic solvent of copper from its ores.
